Sucrose is well known as naturally occurring sweeteners. Photoreactive sucrose derivative containing 3-(trifluoromethyl)diazirinyl moiety is designed for photoaffinity labeling. As 1'-hydroxyl group of sucrose is well known to be less reactive than other primary alcohols, the optimization of reaction conditions for diazirinyl benzyl bromide derivative at sucrose 1'-postion was examined to elucidate the functional analysis of sweet receptors.
Optimization of sucrose 1'-position modification with 3-(trifluoromethyl)diazirinyl benzylbromide derivatives for photoaffinity labeling Lei distinguish between sweeteners as well as the structural features of sweeteners that favour the activation of the sweet taste receptor, approaches such as conformational analysis by using X-ray crystallography, NMR spectroscopy, and molecular modelling have been used. However, the receptor-bound conformations of the sweeteners remain unclear as a result of limited structural information on the ligands complexes with the receptor. Functional analysis of sucrose, which is one of the most famous natural sweeteners, is same situation like other sweeteners. Photoaffinity labeling is a useful biochemical method to explore the structural and functional relationships between low molecular weight bioactive compounds and biomolecules. [3] [4] [5] This method is suitable for analyzing biological interactions because it is based on the affinity of bioactive compounds for biomolecules. Chemical designs are important for applications of photoaffinity labeling to elucidate the functional analysis of sweetness. We have reported that diazirinyl photophore was appropriate for the analysis of sweet [8] [9] [10] [11] and bitter 12, 13 receptors. It was found that several sucrose-based oligosaccharides have sweet activities and 1-kestose (GF2), which has an additional fructose, was linked at 1'-position of the fructose unit of sucrose and acted as a sweetener. 14 These results indicated that the 1'-position of the sucrose will be acceptable for substitutions. Although selective esterification of 1'-position was achieved by biotransformation, 15 the ester linkage seems easily hydrolyzed under physiological conditions and metabolism during analysis. On the other hand, benzyl ether linkages seem more stable than esters for functional analysis. 16 Ag 2 O-mediated Obenzylation has been used as an indispensable strategy due to its mild conditions, easy postprocessing, and low environmental impact. Nonetheless, many reports suffered the excess use of reagents, preparation of fresh Ag 2 O, poor solubility of the substrate, low reaction yields, or long reaction times. 17, 18 We here present the optimization for synthesis of 1'-benzyloxy derivative of sucrose, including trifluoromethyldiazirinyl moiety as the photophore for photoaffinity labeling.
Results and Discussion
To synthesis diazirinyl benzylation of 1'-position of sucrose, 1'-halo substituted heptaacetylsucroses (1 and 2) 19 was reacted with diazirinyl benzyl alcohol derivative 4 20 in the presence of silver oxide at 60 °C in CH 2 Cl 2 , which is common solvent in carbohydrate synthesis. Although excess amounts of benzyl alcohol derivative (up to 10 eq) and Ag 2 O (up to 15 eq) were subjected to the reaction, no desired product was observed at any conditions ( It is not feasible to utilize large excess amounts of diazirinyl compound to synthesis 1'-photophore introduced sucrose. It is essential to develop the reaction condition with less amounts of the reactants. We have recently reported that the benzylation with benzyl halide and Ag 2 O in co-solvent system (hexane -CH 2 Cl 2 = 4 : 1 ) acted to prevent hydrolysis of benzyl halide derivatives and to soluble the 1'-OH-heptaacetylsucrose 3. The typical condition, 2 eq benzyl bromide derivative and 3 eq Ag 2 O at 60 °C, was subjected to synthesis 6 at 80% in previous report without optimization. 22 So we examined optimization of the detail condition settings in co-solvent system and summarized the results in Table 2 . The benzylation at room temperature afforded best results for chemical yield of 6 (90%), but it took long reaction time (120 h) ( Table 2 entry 1). The reaction times were shortened at higher temperature and the chemical yields of 6 reached less than 85% (Table 2 entries 2-4). Like as CH 2 Cl 2 solvent, the concentration of the reactant 5 from 0.02 to 0.4 M was also examined at 50 °C for 24 h (Table 2 , Entries 3 and 5-9). The concentration of benzyl bromide derivative 5 at around 0.1 M afforded best result to chemical yield of 6. Compound 6 was subjected deacetylation with methanolic ammonia at room temperature for 12 h to afford 7 with good yields (Figure 3) . Deprotection with sodium methoxide afforded the complex reaction mixture to isolate the product. 
Conclusions
In summary, optimization for diazirinyl O-benzylation of sucrose 1'-position, which is less reactive hydroxyl group, with silver oxide were examined in CH 2 Cl 2 only and co-solvent from hexane and CH 2 Cl 2 . The chemical
